Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.003 Å; R factor = 0.038; wR factor = 0.100; data-to-parameter ratio = 14.8.
The asymmetric unit of the title compound, C 19 H 15 N 3 O 2 , contains two molecules, both of which show an E conformation of the imine bond. The dihedral angles between the phenyl rings in the phenylhydrazine groups are 86.09 (6) and 83.41 (5) in the two molecules. The 4-nitrobenzene rings show torsion angles of 4.4 (2) and 10.9 (2) from the two C N-N planes. In the crystal, C-HÁ Á Á interactions and C-HÁ Á ÁO hydrogen bonds are observed growing along the a, b and c axes, resulting in a complex supramolecular array. Refinement R[F 2 > 2(F 2 )] = 0.038 wR(F 2 ) = 0.100 S = 0.89 6432 reflections 434 parameters H-atom parameters constrained Á max = 0.19 e Å À3 Á min = À0.17 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Related literature
Cg1, Cg2 and Cg3 are the centroids of the C21-C26, C33-C38 and C8-C13 rings, respectively. Symmetry codes: (i) Àx þ 1; Ày þ 1; Àz þ 1; (ii) Àx þ 1; Ày þ 1; Àz; (iii) Àx; Ày þ 2; Àz; (iv) Àx þ 1; Ày; Àz þ 1.
Data collection: CrysAlis PRO (Oxford Diffraction, 2009); cell refinement: CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 1997); software used to prepare material for publication: WinGX (Farrugia, 1999).
We are grateful for financial support (project No. CAVB-NAT11-I, VIEP-BUAP). functional groups like NO 2 and Cl, have been studied to have potential antimicrobial agents and were tested for their antibacterial and antifungal activities against (Vicini, et al., 2002 and Rollas et al., 2002) . In the industry, hydrazones are used as plasticizing agents, polymerization initiators and antioxidants.
In the title compound C 19 H 15 N 3 O 2 , the ASU contains two molecules showing an E configuration on each of the C=N groups with diphenylhydrazine group opposite to p-nitrophenyl ring. The dihedral angle for phenyl rings C8-C13 and C14-C19 is 86.09 (6)° for molecule 1 and that between C27-C32 and C33-C38 rings is 83.41 (5)° for molecule 2.
The dihedral angle for p-nitrophenyl rings and C=N-N planes are 10.89 (20) and 4.43 (23)° for molecule 1 and 2 respectively. The imine bond distances [N2-C1 1.2847 (18) Å and N5-C20 1.2774 (17) Å] are typical C=N bond. The crystal packing present four intermolecular interactions of the type C-H···π (table 1) . Moreover, there is one intermolecular interaction of type hydrogen bond: C6-H6···O2, and an intramolecular interaction of type hydrogen bond, C15-H15···N2.
Experimental
Diphenylhydrazine was dissolved in ethanol (1.2 chemical equivalents), a chemical equivalent of aldehyde which was previously dissolved in the same solvent and it was added drop by drop stirring constantly. The reaction mixture was kept at room temperature and was monitored by TLC, and then vacuum filtered. The hydrazones were recrystallized by a continuous and controlled process until orange crystals with adequate size and purity were developed in order to obtain X-ray studies. Yield 90%. UV λ max = 411.51 nm. FT IR (film): (cm -1 ): 3031 ν(C-H), 1591, 1556 ν(C=N), 1508 ν(Ph- 02, 143.01, 142.80, 132.30, 130.03, 126.58, 125.35, 123.88, 122.43 . MS-EI: m/z = 317 M + C 19 H 15 N 3 O 2 .
Refinement
H atoms bonded to C atoms were placed in geometrical idealized positions and were refined as riding on their parent atoms, with C-H = 0.93-0.98 Å and with U iso (H) = 1.2 U eq (C). (Farrugia, 1997); software used to prepare material for publication: WinGX (Farrugia, 1999).
Computing details

Figure 1
The molecular structure of title compound, with atom labels and 30% probability displacement ellipsoids for non-H atoms. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
(E)-1-(4-Nitrobenzylidene)-2,2-diphenylhydrazine
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 0.0908 (9) 0.1161 (11) 0.0650 (7) −0.0651 (9) −0.0125 (6) −0.0210 (7) C33 0.0509 (9) 0.0502 (9) 0.0422 (8) −0.0259 (8) 0.0020 (7) −0.0151 (7) C26 0.0630 (10) 0.0475 (9) 0.0506 ( 0.0853 (12) 0.0663 (12) 0.0739 (11) −0.0364 (10) −0.0212 (9) −0.0002 (9) C23 0.0615 (10) 0.0703 (11) 0.0501 (9) −0.0422 (9) 0.0017 (8) −0.0155 (9) C4 0.0587 (10) 0.0658 (12) 0.0561 (9) −0.0324 (9) −0.0049 (8) −0.0191 (9) C28 0.0526 (9) 0.0550 (10) 0.0468 (9) −0.0148 (8) −0.0024 (7) −0.0168 (8) C15
0.0593 (10) 0.0665 (12) 0.0648 (10) −0.0310 (9) 0.0082 (8) −0.0257 (9) C37 0.0586 (10) 0.0853 (14) 0.0743 (11) −0.0373 (11) 0.0047 (9) −0.0389 (11) C6 0.0704 (11) 0.0482 (10) 0.0559 (9) −0.0256 (9) 0.0012 (9) −0.0128 (8) C35
0.0798 (13) 0.0569 (11) 0.0693 (11) −0.0374 (10) 0.0163 (10) −0.0254 (9) C32 0.0579 (10) 0.0623 (11) 0.0560 (9) −0.0320 (9) 0.0119 (8) −0.0226 (9) C31 0.0585 (10) 0.0509 (11) 0.0900 (13) −0.0186 (9) 0.0073 (9) −0.0280 (10) C12 0.0676 (11) 0.0750 (12) 0.0608 (11) −0.0430 (10) −0.0103 (9) 0.0020 (9) C29 0.0643 (11) 0.0710 (13) 0.0465 (9) −0.0261 (10) −0.0008 (8) −0.0032 (9) C13 0.0571 (10) 0.0698 (11) 0.0460 (9) −0.0299 (9) −0.0028 ( Symmetry codes: (i) −x+1, −y+1, −z+1; (ii) −x+1, −y+1, −z; (iii) −x, −y+2, −z; (iv) −x+1, −y, −z+1.
